[Beta adrenergic agonists. Mechanisms of action: lipid mobilization and anabolism].
In this review, the results obtained in commercial livestock with certain beta-adrenergic agonists (clenbuterol and cimaterol) having an anabolic potential associated with lipid mobilizing properties are considered. The first chapter summarizes major data concerning the effects of beta-agonists on growth and carcass composition in cattle, sheep and pigs. The effect of clenbuterol and cimaterol on carcass quality is to increase the deposition of protein while reducing fat accretion. Then, we briefly consider the physiology and pharmacology of the sympathoadrenal system with a special attention to the distribution and properties of beta-adrenoceptors of various tissues which are putative targets for the beta-adrenergic agonists. Several mechanisms liable to be responsible for the anabolic action of these compounds are also discussed. This chapter includes the evaluation of the effects of beta-agonist on central nervous system and pancreas. A special attention is devoted to their metabolic impact on adipose tissue and muscle. In isolated fat cells, beta-agonists promote stimulation of lipolysis associated with reduction of lipogenesis and of insulin action. The in vitro effects on adipocytes are consistent with the in vivo effects of the compounds. Beta-agonist impact on protein synthesis and muscle accretion is also discussed with reference: 1) to the vascular effects of the compounds that should modify the nutrient flow into the muscle, 2) to a reduction of proteolysis mainly observed for the moment in in vitro studies, 3) to the possible beta-adrenergic-dependent enhancement of insulin action on the muscle. However, more direct experimental evidence is still needed to clearly assess the nature of the action(s) of such anabolic agents on muscle.